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(54) SENSOR APPARATUS FOR DETECTING FINE SHAPE OBJECT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit the increase in manufacturing costs 
caused by the failures in a calibration circuit. 

SOLUTION: In the sensor apparatus for detecting a fine shape, the amount of 
electricity that changes according to a fine shape to be detected is detected by a 
detection element 1 , and sensor cells 1 1 for outputting a signal, in response to 
the amount of electricity from a sensor circuit 2, are arranged two- dimensionally 
for detecting the irregularities of the fine shape. In the sensor apparatus, a test 
circuit 8 for inspecting the operation of a calibration circuit 3 is provided for each 
sensor cell 11, and detection sensitivity is adjusted across the board for each 
sensor circuit 2, based on a test circuit control signal 5A. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sensing element which detects quantity of electricity which changes according to the detailed 
configuration for detection, The sensor circuit which measures quantity of electricity detected by this sensing element, 
and is changed and outputted to the output signal according to that quantity of electricity, It has two or more sensor 
eels which have the calibration circuit which adjusts the detection sensitivity of this sensor circuit. Detailed 
configuration detection sensor equipment characterized by having the test circuit which is detailed configuration 
detection sensor equipment which senses the irregularity of said detailed configuration based on the output of these 
sensors eel arranged by two-dimensional, is prepared for said every sensor eel, and inspects actuation of the 
calibration circuit concerned. 

[Claim 2] It is detailed configuration detection sensor equipment characterized by replacing said test circuit with an 
output from the sensor circuit concerned in detailed configuration detection sensor equipment according to claim 1 in 
the case of test actuation, and consisting of a selector which outputs the acknowledge signal of operation for checking 
actuation of the calibration circuit concerned as an output signal from the sensor eel concerned. 
[Claim 3] In detailed configuration detection sensor equipment according to claim 1 said test circuit When the 
acknowledge signal of operation for checking actuation of the calibration circuit concerned shows the 1st condition in 
the case of test actuation It is detailed configuration detection sensor equipment characterized by consisting of a 
threshold circuit which fixes the output level of the output signal of the sensor eel concerned when the output 
according to said quantity of electricity is outputted as an output signal of the sensor eel concerned based on a 
predetermined threshold and said acknowledge signal of operation shows the 2nd condition. 

[Claim 4] It is detailed configuration detection sensor equipment characterized by having the load circuit where said 
calibration circuit adjusts the detection sensitivity of the sensor circuit concerned in detailed configuration detection 
sensor equipment according to claim 2 or 3, and the counter circuit which controls this load circuit based on 
enumeration data, and using the signal of the most significant bit of said enumeration data as said acknowledge signal 
of operation. 

[Claim 5] It is detailed configuration detection sensor equipment characterized by inspecting actuation of the 
calibration circuit concerned based on the test circuit control signal supplied through the test control line to which said 
each test circuit was connected in common in detailed configuration detection sensor equipment according to claim 1. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the detailed configuration detection sensor equipment which senses 
detailed irregularity, such as human being's fingerprint and a muzzle pattern of an animal, especially about detailed 
configuration detection sensor equipment. 
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[0002] 

[Description of the Prior Art] As an application of detailed configuration detection sensor equipment which detects the 
detailed configuration for detection, many fingerprint sensors which detect the pattern of a fingerprint are proposed. 
For example, "ISSCC DIGEST OF TECHNICAL PAPERS" It is indicated by FEBRUARY 1998 pp.284-285. This prepares 
a sensor electrode in the interior of the eel (henceforth a sensor eel) arranged by two-dimensional on the LSI chip, 
detects the electrostatic capacity formed between this sensor electrode and the skin of the finger touched through the 
insulator layer, and senses the concavo-convex pattern of a fingerprint. Since the values of the capacity formed of the 
irregularity of a fingerprint differ, the irregularity of a fingerprint can be sensed by detecting this capacity difference. 
[0003] Moreover, the detailed configuration detection sensor equipment which has a means to adjust the detection 
sensitivity of the sensor circuit which has more than one according to an individual is proposed (for example, reference, 
such as an application for patent No. 171932 [ 2000 to ]). The block diagram of conventional detailed configuration 
detection sensor equipment is shown in drawing 8 . The sensor eel 11 consists of the sensing element 1, a sensor 
circuit (VT conversion) 2, a calibration circuit 3, and a selection circuitry 9. 

[0004] A sensing element 1 is a component for changing a detailed configuration into quantity of electricity. The sensor 
circuit 2 is a circuit which measures quantity of electricity of the sensing element which changes with detailed 
configurations, changes into the time amount signal which has the pulse width according to the quantity of electricity 
by the internal electrical-potential-difference-time amount conversion circuit, and is outputted as output signal 2A. 
The calibration circuit 3 is a circuit which adjusts detection sensitivity of the sensor circuit 2 of the sensor eel 1 1 
concerned according to an individual for every sensor eel (sensitivity settling). A selection circuitry 9 is a circuit which 
makes the sensor eel 1 1 concerned operating state based on selection-signal 9A. 

[0005] When adjusting the detection sensitivity in the sensor circuit 2 of each sensor eel 1 1 (henceforth a calibration), 
the sensor detects a criteria sample without irregularity, or it is detecting without putting anything on a sensor side, 
and each sensor eel is made to detect the same measured value as a device under test. Output-signal 2A from the 
sensor eel 11 is inputted into the calibration circuit 3. The calibration circuit 3 consists of a load circuit 31, a counter 
circuit (n bits) 32, and a time amount signal comparator circuit 33. 

[0006] Output signal 2A is compared with reference pulse signal 3A which has the pulse width according to desired 
detection sensitivity in the time amount signal comparator circuit 33. And the comparison result which has the pulse 
width of both time subtraction is inputted into a counter circuit (n bits) 32 as counter input signal 3B. In a counter 
circuit 32, counter actuation is performed based on this counter input signal 3B. Thereby, renewal of sequential of the 
enumeration data in a counter circuit 32 is carried out, connection with the sensor circuit 2 to n load components Z1- 
Zn prepared in the load circuit 31 with this enumeration data is controlled, and the detection sensitivity of the sensor 
circuit 2 is adjusted. The detection sensitivity of each sensor circuit 2 is adjusted for this actuation 1 time or by 
repeating two or more times in each sensor eel 1 1 , and the engine performance of each sensor eel is made into 
homogeneity. 

[0007] The example of a concrete configuration of the conventional sensor eel is shown in drawing 9 . It realizes by 
sensor electrode 1B which was formed in the insulating layer 16 and covered with the passivation membrane 15, and 
the sensing element 1 uses the electrostatic capacity Cf formed between the finger front face 14 and sensor electrode 
1B as quantity of electricity. The sensor circuit 2 consists of PchMOSFETQI, NchMOSFETQ2, a constant current 
source I, and an electrical-potential-difference-time amount conversion circuit (henceforth VT conversion circuit). CpO 
is parasitic capacitance. 

[0008] The timing chart which shows detection actuation of a sensor eel to drawing 10 is shown. A sensor circuit 
control signal / PRE (PRE bar) is controlled by supply voltage VDD, Q1 turns off, before [ time of day T1 ] the sensor 
circuit control signal RE is controlled by electrical-potential-difference 0V, Q2 turns off, and a joint N1 is 0V. A 
signal/PRE is controlled by 0V at time of day T1, Q1 turns on, and a joint N1 goes up to VDD. And while a signal / PRE, 
and Signal RE are controlled at time of day T2 to VDD and Q1 turns off, Q2 turns on. Thereby, the charge accumulated 
in electrostatic capacity Cf discharges. 

[0009] Therefore, if the potential of a joint N1 will fall gradually at the rate depending on electrostatic capacity Cf, 
Signal RE is controlled 0V to time-of-day T3 in which only predetermined time deltat has passed since time of day T2 
and Q2 is turned off, in a joint N1, potential VDD-delta V according to electrostatic capacity Cf will be maintained, and 
this will be outputted to the VT conversion circuit 21. 

[0010] A constant current source IVT, capacity CL, and the threshold circuit 22 are established in the VT conversion 
circuit 21. In this VT conversion circuit 21, a constant current source IVT operates according to the potential of a joint 
N1, and capacity CL is charged. In the threshold circuit 22, when the potential of this capacity CL exceeds a 
predetermined threshold, that output, i.e., output signal 2A, is reversed. Thereby, after a charge starts charge to the 
empty capacity CL, and only the time amount according to the potential of a joint N1 passes, by output signal 2A being 
reversed and measuring this time amount length at the time of the sensing actuation which detects the detailed 
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configuration for detection shows the irregularity on the front face of the skin. 

[0011] Moreover, the enumeration data of a counter circuit 32 is beforehand set as a initial value so that all load 
components may be made into a non-active state at the time of the calibration actuation which adjusts the detection 
sensitivity of the sense circuit 2. Moreover, for each the detection actuation of every, it is output signal 2A from the 
VT conversion circuit 21 at the initiation time, and it is set as a initial value. And reference pulse signal 3A which has 
the pulse width according to desired detection sensitivity is supplied to the sensor eel 11, and sequential detection 
actuation is performed in the sensor eel 1 1 synchronizing with this. Thereby, as output signal 2A is obtained from the 
sensor circuit 2 and it is shown in drawing 1 1 , output signal 2A is compared with reference pulse signal 3A in the time 
amount signal comparator circuit 33, for example, counter input signal 3B is generated by the AND of output signal 2A 
and reference pulse signal 3A. 

[0012] When electrostatic capacity Cf is fixed, as output signal 2A is shown in drawing 1 1 according to the load of a 
load circuit 31, the time delay ts from the rising edge of reference pulse signal 3A to the rising edge of output signal 2A 
changes. Therefore, since counter input signal 3B is inputted into a counter circuit 32 for every (time of day T1 and T2) 
and detection actuation when output signal 2A changes earlier than the time amount on which it decides by ts (ts>tr), 
in a counter circuit 32, the increment of the enumeration data is carried out and the load of a load circuit 31 carries 
out a sequential increment. 

[0013] And when output signal 2A changes after the time amount on which it decides by ts (ts<=tr), the detection 
sensitivity of (time-of-day T3) and the sensor circuit 2 turns into sensibility of the request corresponding to tr, counter 
input signal 3B is no longer outputted, and the selection condition of the load component at that time is held by the 
counter circuit 32. Therefore, by setting up with Zk=Z and 2k-1 (k being the natural number) as a load value of each 
load component, whenever enumeration data counts up, the value of a load circuit 31 becomes large every [ Z ], and 
detection sensitivity can be adjusted per Z. Such calibration actuation is performed according to an individual every 
sensor eel 1 1 , and is adjusted to respectively suitable detection sensitivity. 

[0014] As load components Z1-Zn of a load circuit 31, a load component controllable to an active state and a non- 
active state may be used. Drawing 12 is the example of implementation of a load component controllable to an active 
state and a non-active state, and the example of a capacitive load component is shown in drawing 12 (a), and it shows 
the example of a resistance load component to drawing 12 (b). Thus, even if it originates in process dispersion and 
differs from each other for every sensor eel by forming the calibration circuit 3 every sensor circuit 2, the property, i.e., 
the detection sensitivity, of the sensor circuit 2, detectability ability of each sensor eel can be made into homogeneity. 
[0015] 

[Problem(s) to be Solved by the Invention] However, with such conventional detailed configuration detection sensor 
equipment, although it could adjust about the detection sensitivity of the sensor circuit 2 in the calibration circuit 3, 
when calibration circuit 3 the very thing had failure, it was not able to be detected. Since [ with many MOS transistor 
components ] the packaging density of especially the counter circuit 32 of the calibration circuit 3 is also high, the 
failure which originates in a semi-conductor process as compared with other circuit sections generates and comes to 
burn it. 

[0016] Therefore, after assembling detailed configuration detection sensor equipment also including passive circuit 
elements other than the sensor chip with which the sensor eel was carried, the performance test needed to be 
performed, selection exclusion of what a calibration circuit does not function on needed to be carried out, and there 
was a problem that will originate in failure of a calibration circuit and a manufacturing cost will increase. This invention 
is for solving such a technical problem, and it aims at offering the detailed configuration detection sensor equipment 
which can control increase of the manufacturing cost resulting from failure of a calibration circuit. 
[0017] 

[Means for Solving the Problem] In order to attain such a purpose, the detailed configuration detection sensor 
equipment concerning this invention The sensing element which detects quantity of electricity which changes 
according to the detailed configuration for detection, The sensor circuit which measures quantity of electricity 
detected by this sensing element, and is changed and outputted to the output signal according to that quantity of 
electricity, It has two or more sensor eels which have the calibration circuit which adjusts the detection sensitivity of 
this sensor circuit. It is detailed configuration detection sensor equipment which senses the irregularity of a detailed 
configuration based on the output of these sensors eel arranged by two-dimensional, and it is prepared for every 
sensor eel and has the test circuit which inspects actuation of the calibration circuit concerned. 

[0018] As a test circuit, in the case of test actuation, it may replace with an output from the sensor circuit concerned, 
and the selector which outputs the acknowledge signal of operation for checking actuation of the calibration circuit 
concerned as an output signal from the sensor eel concerned may be used. Or when the output according to quantity 
of electricity is outputted as an output signal of the sensor eel concerned based on a predetermined threshold when 
the acknowledge signal of operation for checking actuation of the calibration circuit concerned shows the 1st condition 
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in the case of test actuation, and an acknowledge signal of operation shows the 2nd condition, the threshold circuit 
which fixes the output level of the output signal of the sensor eel concerned may be used. 

[0019] Moreover, when a calibration circuit consists of a load circuit which adjusts the detection sensitivity of the 
sensor circuit concerned, and a counter circuit which controls this load circuit based on enumeration data, the signal of 
the most significant bit of enumeration data may be used as an acknowledge signal of operation. You may make it 
inspect actuation of the calibration circuit concerned in each test circuit based on the test circuit control signal 
supplied through the test control line connected in common. 
[0020] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a drawing. 
The busy condition of the detailed configuration detection sensor equipment applied to this invention at drawing 1 is 
shown. As shown in drawing 1 , detailed configuration detection sensor equipment 10 is constituted by the sensor eel 
of a large number which adjoined mutually, and, typically, consists of sensor eels 1 1 of a large number arranged two- 
dimensional (the shape of the shape of an array, or a grid). By contacting candidates for detection, such as a finger 13, 
to the sensor side 12 of this detailed configuration detection sensor equipment 10, that front face for detection (the 
shape of toothing [ Here ] of a fingerprint) is detected according to an individual in each sensor eel 11, and the two- 
dimensional data in which the detailed configuration for detection is shown are outputted. 

[0021] Drawing 2 is the block diagram showing the detailed configuration detection sensor equipment concerning the 
gestalt of 1 operation of this invention. With this detailed configuration detection sensor equipment 10, each sensor eel 
1 1 is arranged p piece xq piece (p and q are two or more integers) in the shape of a grid. Decoder DC outputs a 
selection signal to either of the eel selection lines WL1-WLq based on address signal AD. It connects with q sensor 
eels 1 1 arranged among each sensor eel 1 1 at the line concerned in common, and by outputting a selection signal to 
the eel selection line WL concerned from Decoder DC, q sensor eels 1 1 arranged at the line concerned will be chosen 
as coincidence, and these eel selection lines WL1-WLq will be in operating state. 

[0022] Moreover, every p sensor eels 1 1 arranged in the direction of a train, the A/D-conversion circuit 4 is formed, 
respectively and p sensor eels 11 arranged at each train are connected in common by the data lines DL1-DLq, 
respectively. The A/D-conversion circuit 4 carries out A/D conversion of the output signal outputted by the analog 
signal from the sensor eel 1 1 through the data-line DL concerned, and outputs digital output signal 4A. 
[0023] With such detailed configuration detection sensor equipment 10 of a configuration In the case of the sensing 
actuation for detecting a detailed configuration, with the selection signal from Decoder DC One sensor eel 1 1 is chosen 
as coincidence for every data lines DL1~DLq, respectively, and the output signal from these q sensor eels 1 1 is 
inputted into the A/D-conversion circuit 4 in juxtaposition through the data lines DL1~DLq, respectively, and is 
outputted as digital output signal 4A. Therefore, by changing address signal AD in order, q sensor eels 1 1 are chosen 
for every line, the output signal of these sensors eel 1 1 is outputted as digital output signal 4A per line one by one from 
each A/D-conversion circuit 4, and the two-dimensional data in which a detailed configuration is shown are obtained 
as a result. 

[0024] Moreover, in the case of the calibration actuation which adjusts the detection sensitivity of the sensor eel 11, q 
sensor eels 1 1 are chosen as coincidence per line like the above-mentioned sensing actuation. And reference pulse 
signal 3A is supplied through the control line CL connected in common to all the sensor eels 11. Therefore, it will be 
individually adjusted in juxtaposition per line one by one every q sensor eels 1 1 chosen for every line by changing 
address signal AD in order. 

[0025] On the other hand, it connects in common to all the sensor eels 1 1 also about the test control line TL. 
Therefore, in the case of the test actuation which tests the calibration circuit 3 of each sensor eel 1 1 collectively, test 
circuit control signal 5A which directs the test activation is supplied to all the sensor eels 1 1 through the test control 
line TL at coincidence from the test control circuit 5, bundles up in all the sensor eels 11, and the test of the 
calibration circuit 3 is performed. 

[0026] Next, with reference to drawing 3 , the gestalt of the 1st operation concerning this invention is explained. 
Drawing 3 is the block diagram showing the configuration of the sensor eel 11. Each sensor eel 1 1 is making the same 
configuration, respectively, and consists of a sensing element 1, the sensor circuit 2, a calibration circuit 3, a test 
circuit 8, and a selection circuitry 9. A sensing element 1 is a component for changing a detailed configuration into 
quantity of electricity 1 A. The sensor circuit 2 is a circuit which measures quantity of electricity 1 A of a sensing 
element which changes with detailed configurations, and is changed and outputted to output signal 2B according to the 
quantity of electricity (magnitude). In addition, the configuration of the sensor circuit 2 is the same as that of the 
above-mentioned (refer to drawing 9 ), and detailed explanation here is omitted. 

[0027] The calibration circuit 3 is a circuit which adjusts the detection sensitivity of the sensor circuit 2 concerned 
according to an individual. The counter circuit 32 which carries out the maintenance output of the enumeration data for 
controlling the load circuit 31 which consists of two or more load components, and each load component of this load 
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circuit 31, and the time amount signal comparator circuit [ A / output signal 2B of the sensor circuit 2 and / reference 
pulse signal 3/ the time of test actuation ] 33 are established in this calibration circuit 3. A selection circuitry 9 is a 
circuit which makes the sensor eel 1 1 concerned operating state based on selection-signal 9A. 
[0028] A test circuit 8 is a circuit which tests actuation of the calibration circuit 3 of each sensor eel 11. This test 
circuit 8 is formed between the sensor circuit 2 and data-line DL, change actuation is performed based on test circuit 
control signal 5A at the time of test actuation, it replaces with output-signal 2B from the sensor circuit 2, and of 
operation acknowledge signal 3C is outputted to data-line DL as output-signal 2A. As this of operation acknowledge 
signal 3C, the most significant bit signal of the enumeration data outputted from a counter circuit 32 is used as a signal 
which can check actuation of a counter circuit 32. 

[0029] Next, actuation of the gestalt of this operation is explained with reference to drawing 4 . The example of a 
concrete configuration of a sensor eel is shown in drawing 4 . The sensor detects a criteria sample without irregularity, 
or the measured value same in each sensor eel is made to detect by detecting without putting anything on a sensor 
side as a device under test at the time of test actuation. And test circuit control signal 5A is outputted to each sensor 
eel 1 1 through the test control line TL from the test control circuit 5. 

[0030] The selector 81 which chooses either of output signal 2B from the sensor circuit 2 and of operation 
acknowledge signal 3C from a counter circuit 32 is formed in the test circuit 8. In this selector 81, when test circuit 
control signal 5A is not outputted, at the time of the test actuation to which output signal 2B is chosen as, it is 
outputted as output signal 2A, and test circuit control signal 5A is outputted, of operation acknowledge signal 3C is 
chosen, and it is outputted to it as output signal 2A. 

[0031] Therefore, according to the output of test circuit control signal 5A, a selector 81 is changed and of operation 
acknowledge signal 3C from a counter circuit 32 is outputted to data-line DL After checking that this of operation 
acknowledge signal 3C is an initial state (L level), a sensor circuit control signal / PRE and RE are controlled, and 
sequential execution of the detection actuation is carried out in the sensor circuit 2. Thereby, one pulse signal is 
outputted for every detection actuation as an output signal 2B of the VT conversion circuit 21 . 
[0032] This pulse signal is inputted into the time amount signal comparator circuit 33. The AND gate 34 and the OR 
gate 35 are established in the time amount signal comparator circuit 33. Test circuit control signal 5A and reference 
pulse signal 3A are inputted into the OR gate 35, test circuit control signal 5A is outputted at the time of test 
actuation, and reference pulse signal 3A is outputted at the time of calibration actuation. The output and output signal 
2B of the OR gate 35 are inputted into the AND gate 34, and the AND of these inputs is outputted to it as counter 
input signal 3B to a counter circuit 32. 

[0033] Therefore, at the time of test actuation, the AND of test circuit control signal 5A and output signal 2B is 
outputted as counter input signal 3B. In addition, at the time of calibration actuation, the AND of reference pulse signal 
3A and output signal 2B is outputted as counter input signal 3B. Thus, at the time of test actuation, counter input 
signal 3B which consists of a pulse signal for every detection actuation in the sensor circuit 2 is inputted into a 
counter circuit 32, and the enumeration data increases gradually. And counting progresses to the most significant bit 
and it is reversed to the normal state (H level) of a counter circuit 32 here [ the bit and here ] where it chose as of 
operation acknowledge signal 30. 

[0034] This of operation acknowledge signal 3C is outputted to data-line DL as output signal 2A through the selector 
81 of a test circuit 8. Therefore, it can judge whether the calibration circuit 3 operates normally by checking that 
output-signal 2A from each sensor eel 1 1 shows a normal state (H level). 

[0035] Thus, a test circuit 8 is formed every sensor eel 11, and since it was made to output of operation acknowledge 
signal 30 which shows normal actuation of a counter circuit as output signal 2A at the time of test actuation, before 
assembling as detailed configuration detection sensor equipment, to calibration circuit 3 pan, actuation of a counter 
circuit 32 can be tested with the sensor chip simple substance the sensor eel was carried. Therefore, an assembly 
activity can be done only using a normal sensor chip, and increase of the manufacturing cost resulting from failure of a 
calibration circuit can be controlled. 

[0036] Moreover, in the time amount signal comparator circuit 33, since it was made to input into a counter circuit 32, 
using as counter input signal 3B the AND of the OR output of reference pulse signal 3A used for test circuit control 
signal 5A used for test actuation, and calibration actuation, and output signal 2B from the sensor circuit 2, the change 
control of the input signal to the counter circuit 32 at the time of test actuation and calibration actuation can be 
carried out in simple circuitry. 

[0037] Next, with reference to drawing 5 , the gestalt of the 2nd operation concerning this invention is explained. 
Drawing 5 is the block diagram showing the detailed configuration detection sensor equipment concerning the gestalt of 
the 2nd operation. Although the gestalt (refer to drawing 3 ) of the 1st operation explained the case where a test 
circuit 8 was established in the latter part of the sensor circuit 2, the gestalt of this operation is established in the VT 
conversion circuit 23 the interior of the sensor circuit 2, and here, and other configurations are the same as that of the 
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gestalt of the 1 st operation. 

[0038] The example of a concrete configuration of a sensor eel is shown in drawing 6 . The circuit which has the 
function of the test circuit 8 mentioned above as a threshold circuit 24 is established in the VT conversion circuit 23 
of this test circuit 2. That is, test circuit control signal 5A is inputted, at the time of sensing actuation, the potential of 
capacity CL is compared with a predetermined threshold, and the comparison result is outputted to the, threshold 
circuit 24 as output signal 2A. Moreover, when test circuit control signal 5A shows under test actuation, according to 
of operation acknowledge signal 3C from a counter circuit 32, either the same sensor output as the time of sensing 
actuation or fixed level is chosen, and it is outputted to data-line DL as output signal 2A. 

[0039] On the other hand, output signal 2A is inputted into the time amount signal comparator circuit 33 of the 
calibration circuit 3, and the AND of test circuit control signal 5A and output signal 2A is outputted as counter input 
signal 3B at the time of test actuation. In addition, at the time of calibration actuation, the AND of reference pulse 
signal 3A and output signal 2A is outputted as counter input signal 3B. Therefore, in the case of test actuation, when of 
operation acknowledge signal 3C is an initial state (L level: the 1st condition), after checking that the same output 
signal 2A as the time of sensing actuation is outputted, detection actuation in the sensor circuit 2 is started. Counter 
input signal 3B which consists of a pulse signal for every detection actuation in the sensor circuit 2 is inputted into a 
counter circuit 32 by this, and the enumeration data increases gradually. And counting progresses to the most 
significant bit and the bit is reversed to H level here [ the bit and here ] where it chose as of operation acknowledge 
signal 3C. 

[0040] This of operation acknowledge signal 3C becomes what shows a normal state (H level: the 2nd condition) by this, 
and output-signal 2A of the fixed level (L level) from the threshold circuit 24 is outputted to data-line DL Therefore, it 
can judge whether the calibration circuit 3 operates normally by checking that the same output-signal 2A as the time 
of sensing actuation is outputted from each sensor eel 1 1 , and that the output-signal 2A shows fixed level. 
[0041] The threshold circuit 24 with a test facility is formed every sensor eel 11. Thus, at the time of test actuation 
When an acknowledge signal of operation shows an initial state, based on a predetermined threshold, the output 
according to quantity of electricity is outputted as output signal 2A of the sensor eel concerned. Since it was made to 
output output signal 2A of fixed level according to of operation acknowledge signal 3C which shows normal actuation of 
a counter circuit 32 Before assembling as detailed configuration detection sensor equipment by checking the level of 
these output-signals 2A, respectively, to calibration circuit 3 pan, actuation of a counter circuit 32 can be tested with 
the sensor chip simple substance the sensor eel was carried. Therefore, like the gestalt of the 1st operation, an 
assembly activity can be done only using a normal sensor chip, and increase of the manufacturing cost resulting from 
failure of a calibration circuit can be controlled. 

[0042] The example of a concrete configuration of the threshold circuit 24 is shown in drawing 7 . The AND gate 25 
and NAND gate 26 are established in this threshold circuit 24. Test circuit control signal 5A and of operation 
acknowledge signal 3C are inputted into NAND gate 26, and the reversal logic of the AND is outputted to it. Therefore, 
since test circuit control signal 5A of H level is inputted at the time of test actuation, the reversal logic of of operation 
acknowledge signal 3C is outputted. Moreover, H level is outputted in the case of [ other than the time of test 
actuation ]. 

[0043] The output of this NAND gate 26 and the potential of capacity CL are inputted into the AND gate 25, and that 
AND is outputted to it as output signal 2A. Therefore, at the time of test actuation, in the period of L level when of 
operation acknowledge signal 3C shows an initial state, binarization of potential 2C of capacity CL is carried out by the 
threshold of the AND gate 25, and the pulse signal according to detection actuation in the sensor circuit 2 is outputted 
as output signal 2A. Moreover, when of operation acknowledge signal 3C is set to H level which shows the normal state 
of a counter circuit 32, output signal 2A of L level is outputted fixed. In addition, in the case of [ other than the time of 
test actuation ], binarization of potential 2C of capacity CL is carried out by the threshold of the AND gate 25, and it is 
outputted as output signal 2A. 

[0044] Thus, since the threshold circuit 24 was constituted combining the AND gate 25 and NAND gate 26, the 
threshold circuit 24 which has a test facility on a scale of few circuits can be realized, without using a selector 81. 
[0045] Moreover, in the time amount signal comparator circuit 33, since it was made to input into a counter circuit 32, 
using as counter input signal 3B the AND of the OR output of reference pulse signal 3A used for test circuit control 
signal 5A used for test actuation, and calibration actuation, and output signal 2A from the sensor circuit 2, the change 
control of the input signal to the counter circuit 32 at the time of test actuation and calibration actuation can be 
carried out in simple circuitry. 

[0046] Although the gestalt of each above operation explained as an example the case where the most significant bit 
was used among the enumeration data of a counter circuit 32, as of operation acknowledge signal 3C, other signals may 
be used as long as it is the signal which can check normal actuation of a counter circuit 32. Like the gestalt of each 
above-mentioned implementation, as of operation acknowledge signal 3C, the normal actuation about all the bits of a 
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counter circuit 32 can be checked by the 1-bit signal, and circuitry can be extremely simplified by using the most 
significant bit. 

[0047] Although the case where chose the sensor eel 1 1 arranged in the shape of a grid per line, and it was made to 
operate in juxtaposition was explained as an example above, it is not limited to this. For example, also when choosing 
each sensor eel 1 1 according to an individual one by one and performing test actuation, the gestalt of each above- 
mentioned implementation can be applied and the respectively same operation effectiveness is acquired. 
[0048] 

[Effect of the Invention] As explained above, since this invention prepares a test circuit for every sensor eel and 
inspected actuation of the calibration circuit concerned, before assembling as detailed configuration detection sensor 
equipment, it can test actuation of a calibration circuit with the sensor chip simple substance the sensor eel was 
carried. Therefore, an assembly activity can be done only using a normal sensor chip, and increase of the 
manufacturing cost resulting from failure of a calibration circuit can be controlled. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the external view showing the detailed configuration detection sensor equipment concerning the 
gestalt of 1 operation of this invention. 

[Drawing 2] It is the block diagram showing the detailed configuration detection sensor equipment concerning the 
gestalt of 1 operation of this invention. 

[Drawing 3] It is the block diagram showing the detailed configuration detection sensor equipment concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 4] It is the example of a configuration of the sensor eel concerning the gestalt of operation of the 1 st of this 
invention. 

[Drawing 5] It is the block diagram showing the detailed configuration detection sensor equipment concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 6] It is the example of a configuration of the sensor eel concerning the gestalt of operation of the 2nd of this 
invention. 

[Drawing 7] It is the example of a configuration of the threshold circuit concerning the gestalt of operation of the 2nd 
of this invention. 

[Drawing 8] It is the block diagram showing conventional detailed configuration detection sensor equipment. 

[Drawing 9] It is the example of a configuration of the conventional sensor cel. 

[Drawing 10] It is the timing chart which shows detection actuation of a sensor cel. 

[Drawing 11] It is the timing chart which shows calibration actuation. 

[Drawing 12] It is the example of a configuration of a load component. 

[Description of Notations] 

1 [ — Sensor circuit, ] — A sensing element, 1 A — Quantity of electricity, 1B — A sensor electrode, 2 23 — An 
electrical-potential-difference-time amount conversion circuit (VT conversion circuit / with a test facility), 24 — 
Threshold circuit (with a test facility), 25 — The AND gate, 26 — A NAND gate, 2A, 2B — Output signal, 2C — The 
potential of capacity CL, 3 — A calibration circuit, 31 — Load circuit, 32 — A counter circuit, 33 — A time amount 
signal comparator circuit, 34 — AND gate, 35 — The OR gate, 3A — A reference pulse signal, 3B — Counter input 
signal, 3C — An acknowledge signal of operation, 4 — An A/D-conversion circuit, 4A — Digital output signal, 5 — A 
test control circuit, 5A — A test circuit control signal, 8 — Test circuit, 81 [ — Detailed configuration detection 
sensor equipment, ] — A selector, 9 — A selection circuitry, 9A — A selection signal, 10 11 [ — A finger front face, 
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15 / — Passivation membrane, ] — A sensor eel, 12 — A sensor side, 13 — A finger, 14 16 — An insulating layer, WL, 
WL1-WLp — A eel selection line, DL, DL1-DI_q — Data line, CL [ — Load component, ] — The control line, TL — The 
test control line, AD — An address signal, Z1-ZN VDD [ — Capacity, Ra / — Resistance, I IVT / — A current source, 
Q1 / — PchMOSFET, Q2 / — NchMOSFET, RE/PRE / — A sensor circuit control signal N1 / — Joint. ] — Supply 
voltage, Cf — Detection capacity, CpO — Parasitic capacitance, CL 



[Translation done.] 
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Sit, SbflMfflS<g^3 C*t*"»y|HlB3 2 OiE#ttSI 

$^-THi/^;;i/i:ftofc^tc{i, l L-^;i/©m^f8^2 
A*»H^Wi:ffl*an*. ft*. f^HWcl 

fCtt, §iCL©ffi2Ci55ANDy-h2 5©raiffi(C 

ioriftsn, tb^«^2 AtbTtB^an^.. 

[0 0 4 4] d©J;ei{C, ANDy- h 2 5 iNAND 
y-h 2 6 t*ffl*^to*TH*lllS2 4*«riEbfc© 
so T. -feU^^8 l*ffl(r>«Iltft<t)-f*»ftl3»**-C 
fX h*«SWf *H«0tt2 4Sr^ir**. 

[0 0 4 5] Sfc. P#^«^JtftIUgS 3 3 T«. fXh 

i. -fe>i?-|pis&2^e)©ai*«^2 Atcsia**-? 

>^A^m^-3 B t LT*'7>i7[5igS3 2'\A^J-r-5J: 

J c'J^U-->3>i!)^B#(C*tt4*^>i5'Il?S3 2^© 
A*{f^^^#ffl1»T-^4„ 

40 [0046] jtt±©&3fcfis©#*Ttt. mftmmmn 3 

Ctbt. TJ^7>^l5]g&3 2©H-^7-^©P^^-©« 
±4t f y h * m t> 4 =t 5 II b fc »•& * ^ <!: b TUi W U 7c 
Tit, XV>9®&<3 2©IE««jf^^«SB-P#4ffl^T* 
ntf. ffi©m#€:ffl^Tt)<t^. ±iE#HJi©J&Sg©J: 
OtC. »ff?SB«^3 C<hbT, «±fityH&J8H5 

citicio. *'y>9\B\&3 2©r^T©t*-y htco^ 

T©iE^I!)f^$r 1 k*-y H©ft^T«SBT4-t^T^. 

[0047] a±T»i. tt^tttEaanfc-t^-y-fe^ 

so 1 1 Srff#teTa«L,TM3?iJWHtllfP$-a--5«^Sr«i: 



*3B82002-340517 (P2002-340517A) 



(7) 

11 

[0 0 4 8] 

+• U ?V-; /a >lsitt©iSfc*tfiH'rs«ifta^ ho* 
*£«Jf|§i]-C#£. 
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>*A*«^. 3C-»fWIBffi^. 4-A/DXilBI 
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